.... 6 Classical, ' semi-classical, and quantum-mechanical ' methods have been used to compute the rotational cross sections of interest. These . ~ £ J c calculations were carried out using hard-sphere~,~ and Gaussian-shape •J interaction potentials. The validity of these studies is limited by the reliability of the potential energy surfaces employed. The purpose of . the present paper is to report progress on an effort to_remedy this shortcoming within the Hartree-Fock (HF) approximation.
Because collision energies in interstellar space are small (~100°K) and the vibrational energy 1evel spacings of H 2 co are sufficiently large (>1600°K for the lowest fundamental), H 2 co should be well approximated by a rigid rotor. Consistent with the rigid rotor model, H 2 co is·constrained to a single geometry in the calculations to be described. This results in a smaller number of degrees of freedom that must be treated and thereby ·significantly reduces the number of points needed to map the region of the interaction potential required for scattering stJn.~Ues. induction energy at long range for such systems. The present study forms the first of a two-part effort in which the second part -the determination of the dispersion interaction -will be presented in ? subsequent paper.
The outline of the present paper is as follows: Section II describes the calculations performed and Section III presents the results and "discussion. Section IV summarizes the findings of the study.
II. DESCRIP1ION OF CALCULATIONS
Hartree-Fock calculations were carried out follotd,ng the Roothaan The close agreement between interaction energies obtained using basis set B and perturbation theory results given in Table I , and the reasonable agreement between the dipole moment determined employing basis set B and experiment, lend support to the notion that basis set B should_provide a reliable description of the HF portion of the interaction potential.
.
III. RESULTS AND DISCUSSION
Hartree-Fock interaction energies obtained using basis set B are presented in Table 111 for¢= 0° (He ipcident in the_plane of Table IV for ¢ = 30°, ·in Table V for ¢ = 60°, and in .. energy is cos 8. At R = 9 a.u. (Fig;' 5) , thi_s functional behavior is perceptible in the bisector plane approach (¢=90°). Note that by R = 10 a.u. (Fig. 6) , the He-R interaction is much less repulsive and the long-range forces begin to dominate.
The HF interaction energies obtained using basis set B have been fit to an expansion in spherical harmonics, viz. 
2
detenni.ned for fixed geometry of H 2 co suitable for rigid rotor scattering studies. The potential energy surface "is highly anisotropic for He incident in the plane of H 2 co and has a small (s 3°K) minimum at R ~ 9 a.u.
The ab initio surface agrees closely with interaction energies determined from perturbation theory for R ~ 11 a.u. which is in~icative of the onset of the non-overlap r~gion.
Since the Hartree-Fock model cannot describe dispersion contributions which from perturbation theory should dominate the long-range interaction in the present system, correlation.studies will be needed to complement results presented here. Such studies are in progress and will be reported in a later paper.
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